 (Gut 1995; 36: 853-856) 
Carcinoma of the ampulla of Vater is a rare malignancy, and with tumours arising from either the pancreatic or bile ducts beneath the ampulla and from adjacent duodenal mucosa, are often referred to collectively as periampullary carcinomas.1 Because of their position, these tumours present early with biliary obstruction, and therefore have a better prognosis than other pancreatic malignancy. 2 The optimal treatment for ampullary carcinoma is pancreaticoduodenectomy.. 9 Although results continue to improve, surgery is still associated with considerable morbidity and an appreciable mortality and so is limited to patients with favourable tumours and who are medically fit. Local excision has been proposed as a less invasive and safer alternative, 10 (Table I) . Four patients were unsuitable for surgery because of age (74, 75, and 78 years); two had chronic airflow limitation; one each had cerebrovascular disease, hepatic metastases, and a prosthetic aortic valve; and one was a Jehovah's Witness. All 10 had previous endoscopic biliary drainage by either stent (six patients) or sphincterotomy (four patients) and were not jaundiced at the time of PDT (haematoporphyrin derivative is excreted into bile and hence biliary obstruction will result in high tissue concentrations of haematoporphyrin derivative with associated toxicity and prolonged skin photosensitivity). The experimental nature of the treatment was explained to the patients and informed consent obtained. Patients were advised to avoid exposure to sun or bright light for up to eight weeks after receiving haematoporphyrin derivative to (B) after treatment.
fusing tip was inserted into the tumour either by direct puncture in patients treated by sphincterotomy or in patients with a stent in situ adjacent and parallel to the stent. Red light was delivered to the tumour to achieve an energy density of 50 J/site (flat tip) or 200 J cm-' (diffusing tip). To avoid significant tissue hyperthermia the power density at the fibre tip was set at 100 mW for the flat tip and 400 mW cm-1 for the diffusing tip. For each application treatment ranged from five to eight minutes, and to irradiate all the malignant tissue there were three (at 2 pm, 6 pm, and 10 pm) or four (at 3 pm, 6 pm, 9 pm, and 12 midnight) applications per treatment session. Patients were treated at intervals ranging between three and six months, and the results of treatment assessed endoscopically with biopsy at four to six weeks and then every eight to 12 weeks.
Results
Between one and five PDT treatments were given over periods of six to 24 months (Table  II) . The median hospital stay was four days (range 4-10). Treatment was tolerated well by all patients. Three patients developed moderate skin photosensitivity reactions with erythema and oedema after inadvertent sun exposure. There were no local complications of treatment, in particular no clinical pancreatitis or perforations. Group I -there were four patients, and in all there was no macroscopic tumour at four to six weeks after treatment (Table II) . Three patients went into remission with negative biopsies, and their biliary stents were either removed or 'disappeared' -that is, passed spontaneously. Tumour recurred in all three, however, after periods ranging from eight to 12 months, and in two patients there was also spread to adjacent duodenum. These three patients have received further PDT treatment. The fourth patient had residual tumour in the submucosa on biopsy, and there was macroscopic recurrence at six months.
Group II-there were three patients, and in each there was an appreciable response with reduced tumour bulk, but macroscopic tumour remained after PDT (Table II) . Group III -there were three patients (Table II) . One patient with hepatic metastases had considerable endoscopic improvement, but died four months later from disseminated disease. In two patients with extensive disease there was no significant improvement and they were referred for by pass surgery.
Discussion
The patients recruited for the study would otherwise had only palliative treatment with endoscopic drainage or biliary bypass surgery.
Although jaundice is relieved and consequently quality of life improved, there is no definitive treatment even though at presentation ampullary carcinomas are usually small and without spread. There is therefore scope for exploring new treatments less invasive than pancreaticoduodenectomy. An ideal treatment should be safe, non-toxic, and selective -that is, eradicate tumour with minimal damage to surrounding normal tissue. PDT, a treatment first described over a century ago,20 may fulfil these criteria. In a large number of studies the treatment has been shown to be safe and nontoxic and the only side effect is skin photosensitivity caused by retention of the photosensitiser for up to eight weeks. Selectivity is due to preferential uptake of the photosensitiser by tumour 22 The treatment is also safe with skin photosensitivity as the only complication. In experimental animals there is a risk of duodenal perforation with PDT to the periampullary region,23 but in our study there was no evidence of significant damage to adjacent normal tissues.
Because of the limited penetration of light in tissues, more than one light application per treatment was required to ensure activation of the photosensitiser throughout the tumour, and in the early part of the study when a flat tipped fibre was used, early repeat PDT was required to obtain a response in patients with large tumours. The use of fibres with diffusing tips in the later part of the study therefore proved a significant advance because a larger tumour volume could be treated per light application avoiding the need for more than one treatment session to eradicate tumour.
There are alternatives for patients with ampullary carcinoma not suitable for pancreaticoduodenectomy. The simplest is palliative biliary drainage by endoscopy5 12 or surgery (usually combined with duodenal bypass),-9 since ampullary carcinoma may progress only slowly and often the patients are elderly and frail, but the opportunity to cure small tumours is lost. Local surgical resection has been associated with an unacceptably high recurrence rate9 and also is invasive with associated morbidity and mortality.
Other endoscopic treatments include snare resection and Nd:YAG laser photodestruction. Snare resection will reduce tumour bulk but may be complicated by severe haemorrhage12 and will probably not have the potential for cure. For tumour destruction Nd:YAG laser may be comparable to PDT without the problem of skin photosensitivity although may not be as safe and healing may take place with scarring rather than regeneration as with PDT.16 Ponchon of the ampulla of Vater. 
Photodynamic therapy for malignant tumours

